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–2. $\mathbb{C}$
$\mathbb{C}$ Deligne
$X$ $\mathbb{C}$ smooth $j$ : $X\mapsto\overline{X}$ $X$
smooth $D:=\overline{X}-X$ –X
$D= \sum_{i\in I}D_{i}$ ( D, $X$ smooth ) (
$j$ : $X\mapsto\overline{X}$ ) $x^{\mathrm{a}\mathrm{n}},\overline{x}^{\mathrm{a}\mathrm{n}},$ $D$an $X,\overline{X},$ $D$
$L.(X^{\mathrm{a}\mathrm{n}})$ Xan $\mathbb{C}$ $C(X^{\mathrm{a}\mathrm{n}})$ $X^{\mathrm{a}\mathrm{n}}$
integrable .
Fact 2.1. \Phi : $L(X^{\mathrm{a}\mathrm{n}})arrow C(X^{\mathrm{a}\mathrm{n}})$ . $V\in L(X^{\mathrm{a}\mathrm{n}})$
$\Phi(V)=(E, \nabla)$
$E:=V\otimes_{\mathbb{C}}\mathcal{O}_{x}\mathrm{a}\mathrm{n}$ ,
$\nabla:=id\otimes d:E=V\otimes_{\mathbb{C}}\mathcal{O}_{X^{\mathrm{a}\mathrm{n}}}arrow V\otimes_{\mathbb{C}}\Omega_{X^{\mathrm{a}}}1\mathrm{n}:=E\otimes 0_{\mathrm{x}^{\mathrm{a}\mathrm{n}}}\Omega_{X}^{1}\mathrm{a}\mathrm{n}$
$\Phi$
$(E, \nabla)-*\mathrm{K}\mathrm{e}\mathrm{r}\nabla$
$V\in L(X^{\mathrm{a}\mathrm{n}})$ $(E, \nabla):=\Phi(V)$ $\nabla$ induce
$E\otimes\Omega^{n}\mathrm{a}x\mathrm{n}arrow E\otimes\Omega_{x}^{n+_{\mathrm{a}}1}\mathrm{n}$ ; $e\otimes\omegarightarrow\nabla(e)\wedge\omega+e\otimes d\omega$
$\nabla$ $(E, \nabla)$ complex
$0arrow Earrow E\otimes\Omega_{X}^{1}\mathrm{a}\nabla \mathrm{n}arrow\nabla...-\nabla E\otimes\Omega_{x^{\mathrm{a}}}^{n}\mathrm{n}arrow\nabla$ ...
$(E, \nabla)$ de Rham complex $DR(E, \nabla)$
$V\mapsto V\otimes \mathrm{c}\mathcal{O}_{X}\mathrm{a}\mathrm{n}=E$ $Varrow DR(E, \nabla)$ induce
Theorem 2.2 (Poincar\’e lemma). $Varrow DR(E, \nabla)$ quasi-isomorphism
cohomology
$H^{*}(X^{\mathrm{a}\mathrm{n}}, V)=\sim H^{*}(x^{\mathrm{a}\mathrm{n}},DR(E, \nabla))$
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cohomology $X$ an abel cohomology
de Rham complex cohomology Poincare lemma
cohomology de Rham complex cohomology
category $C(\overline{X}^{\mathrm{a}\mathrm{n}}, D^{\mathrm{a}\mathrm{n}})$ $(\overline{X}^{\mathrm{a}\mathrm{n}}, D^{\mathrm{a}\mathrm{n}})$ integrable
$j^{*}:$ $C(\overline{X}^{\mathrm{a}\mathrm{n}}, D^{\mathrm{a}\mathrm{n}})arrow C(X^{\mathrm{a}\mathrm{n}})$
$\text{ }X$an
$(\tilde{E},\tilde{\nabla})\in C(\overline{X}^{\mathrm{a}\mathrm{n}}, D^{\mathrm{a}\mathrm{n}})$ $(E, \nabla):=j^{*}(\tilde{E},\tilde{\nabla})$
$(\tilde{E},\tilde{\nabla})$ $\log$ de Rham complex





L: $DR(\tilde{E},\tilde{\nabla})arrow j_{*}DR(E, \nabla)$ induce .
Theorem 2.3. $(\tilde{E},\tilde{\nabla})$ $D_{i}$ $(i\in I)$ residue
$\iota:DR(\tilde{E},\tilde{\nabla})arrow j_{*}DR(E, \nabla)$
quasi-isomorphism cohomology
$H^{*}(\overline{x}^{\mathrm{a}\mathrm{n}}, DR(\tilde{E},\tilde{\nabla}))=\sim H^{*}(x^{\mathrm{a}\mathrm{n}}, DR(E, \nabla))$
Outline of Proof. $D:=\{z\in \mathbb{C}||z|<1\},$ $D^{*}:=D-\{0\}$ –Xan-\llcorner local
$\overline{X}^{\mathrm{a}\mathrm{n}}:=D^{n},$ $X:=(D^{*})^{r}\cross D^{n-r}$ $(Z1, Z2, \cdots z)n$ –Xan $=D^{n}$












$\tau 0\iota=id$ $H:j_{*}\Omega_{X}^{1}\mathrm{a}\mathrm{n}arrow j_{*}\mathcal{O}_{x^{\mathrm{a}\mathrm{n}}}$
$H( \sum_{n\in \mathbb{Z}}a_{n}Z^{n}\frac{dz}{z})=\sum_{n<0}\frac{a_{n}}{n}z^{n}$
$H$ $\iota 0\tau$ $id$ t quasi-isomorphic
Corollary 2.4. $(\tilde{E},\tilde{\nabla})$ $C(\overline{X}^{\mathrm{a}\mathrm{n}}, D^{\mathrm{a}\mathrm{n}})$ $V:=\Phi^{-}1(j^{*}(\tilde{E},\tilde{\nabla}))$
$H^{*}(X^{\mathrm{a}\mathrm{n}}, V)$
Proof. Category $C(\overline{X}, D)$ $(\overline{X}, D)$ integrable
GAGA functor
$G:C(\overline{X}, D)arrow C$ ( $\overline{X}^{\mathrm{a}\mathrm{n}},$ $D$an)
$(E’, \nabla’):=G^{-1}(\tilde{E},\tilde{\nabla})(E, \nabla):=j^{*}(\tilde{E},\tilde{\nabla})$
$H^{*}(X^{\mathrm{a}\mathrm{n}}, V)=\sim H^{*}(x^{\mathrm{a}\mathrm{n}}, DR(E, \nabla))$ (Poincar\’e lemma)
$=\sim H^{*}(\overline{x}^{\mathrm{a}\mathrm{n}}, DR(\tilde{E},\tilde{\nabla}))$ (Theorem 23)
$=H^{*}(\sim\overline{X}, DR(E’, \nabla’))$ .
proper $DR(E’, \nabla’)$ component coherent cohomology
Remark 2.5. Theorem 23 – $(\tilde{E},\tilde{\nabla})$
$L(X^{\mathrm{a}\mathrm{n}})$ object $V$ cohomology $H^{*}(X^{\mathrm{a}\mathrm{n}}, V)$
- nilpotent
Definition 2.6. $V\in L(x^{\mathrm{a}}\mathrm{n})$ (resp. $(\tilde{E},\tilde{\nabla})\in C(\overline{X},$ $D)$ ) nilpotent $V$
(resp. $(\tilde{E},\tilde{\nabla})$ ) $X$an $\mathbb{C}_{X^{\mathrm{a}\mathrm{n}}}$ (resp. (X, $D$ ) integrable
$(\mathcal{O}_{\overline{X}}, d))$
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$L(X^{\mathrm{a}\mathrm{n}})$ (resp. $C(\overline{X},$ $D)$ ) nilpotent object full subcategory
$NL(X^{\mathrm{a}\mathrm{n}})$ (resp. $NC(\overline{X},$ $D)$ ) Theorem 23
:
Corollary 2.7. $j\circ G^{-1}$
$NC(\overline{x}, D)arrow NL(X^{\mathrm{a}\mathrm{n}})$
induce $NC(\overline{x}, D)$ $X$ compact
$x\in X(\mathbb{C})$ $\omega$ functor
$NC(\overline{x}, D)arrow Vec_{\mathbb{C}},$ $(\tilde{E},\tilde{\nabla})-+\tilde{E}_{x}$ (:=E $x$ ber)
$NL(\overline{X}, D)$ $\omega$ fiber functor $(\overline{X}, D)$ $x$
de Rham \mbox{\boldmath $\pi$}dlR((X, $D$ ), $x$ ) $(NL(\overline{X}, D),$ $\omega)$ Tannaka dual
( $\mathbb{C}$ pro-unipotent [D2],
[D-Mi], [Sa] ) de Rham
Corollary 28. de Rham \mbox{\boldmath $\pi$}dR((X, $D$ ), $x$ )
$X$ (X, $D$)
Theorem 22, 23, Corollary 24, 27, 28 $P$
$\mathrm{o}$
( statement terminology o)
Theorem 22 $\log$ convergent cohomology ( $\log$ scheme








Rigid cohomology de Rham complex
cohomology Theorem 2.3 $\log$ scheme analytic
cohomology rigid cohomology $($Theorem 6 $2)_{\circ}$
rigid cohomology Theorem 2.2, 2.3 Corollary
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(Corollary 64) Corollary 24 $P$
Corollary 2.4 Theorem 22
complete $\log$ scheme $\log$ convergent cohomology
Corollary 27, 28 $\log$
convergent site nilpotent isocrystal
(Corollary 6.6, 6.7)
3. LOG CONVERGENT $\mathrm{S}\mathrm{I}\mathrm{T}\mathrm{E}_{-}\mathrm{h}\sigma$) ISOCRYSTAL
$\log$ scheme $\log$ con-
vergent site isocrystal $\circ$
isocrystal $X$an $\mathbb{C}$
isocrystal
$k$ p $>0$ $V$
$k$ $K$ $V$
$\log$ structure $\mathrm{F}_{\mathrm{o}\mathrm{n}\mathrm{t}\mathrm{a}}\mathrm{i}\mathrm{n}\mathrm{e}-\mathrm{I}\mathrm{l}\mathrm{l}\mathrm{u}\mathrm{s}\mathrm{i}\mathrm{e}-\mathrm{K}\mathrm{a}\mathrm{t}\mathrm{O}$ $\log$ structure
Zariski site ( ${\rm Log}$ structure [Kkl] $\text{ }$ [Kk2]
)
:
(X, $M$) $\underline{f_{\mathrm{c}\prime(N)}}\mathrm{s}_{\mathrm{p}}\mathrm{e}\mathrm{c}k,$$\iota*\mapsto(\mathrm{S}\mathrm{P}\mathrm{f}V, N\iota)$ .
$M,$ $N$ $X$ , Spf $V$ fine $\log \mathrm{s}\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{c}\mathrm{t}\mathrm{u}\mathrm{r}\mathrm{e}\text{ }f$ finlog scheme
underlying scheme L exact closed immersion
$(X, M)$ $(\mathrm{S}\mathrm{p}\mathrm{f}V, N)$ $\log$ convergent site $\circ(\text{ }$
Ogus [O2] $\log$ )
Definition 3.1. $(X, M)$ $(\mathrm{S}\mathrm{p}\mathrm{f}V, N)$ $\log$ con-
vergent site $((x, M)/(\mathrm{s}_{\mathrm{p}N}\mathrm{f}V,))_{\mathrm{c}\mathrm{o}}\mathrm{n}\mathrm{V}$ ( $(X/V)_{\mathrm{c}\mathrm{o}\mathrm{n}}1\mathrm{o}\mathrm{g}\mathrm{v}$ )
:Object 4 $((T, M_{T}),$ $(Z, M_{Z}),$ $i,$ $z)$ $(T, M_{T})$ $(\mathrm{S}\mathrm{p}\mathrm{f}_{V^{\mathit{7}}}^{\mathrm{v}}, N)$
P–adic admissible formal fine $\log$ scheme (formal scheme ”admissible
) $(Z, M_{Z})$ $(\mathrm{S}_{\mathrm{P}^{\mathrm{e}\mathrm{C}}}k, \iota^{*}N)$ fine $\log$ scheme
$\text{ _{ }}i:(Z, M_{Z})\mapsto(T, M_{T})$ et $($Spf $V,$ $N)_{-}\llcorner \text{ }$ exact closed immersion $-C^{\backslash }Z\supset(\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}$ $($
$\mathcal{O}_{T}/p\mathcal{O}_{\tau}))\mathrm{r}\mathrm{e}\mathrm{d}$ $z$ : $(Z, M_{Z})arrow(X, M)$ $(\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k, \iota N*)$
fine $\log$ scheme 4 $((T, M_{T}),$ $(Z, MZ),$ $i,$ $z)$ enlarge-
ment $\dot{T}$ enlargement $((T, M_{T}),$ $(Z, MZ),$ $i,$ $z)$
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( $(T’, M_{\tau^{\prime)}}, (Z’, Mz’), i’, Z’)$ morphism enlargement
$(T, M_{T})arrow(T’,$ $M_{\tau^{\prime)}}\text{ }(Z, M_{Z})arrow(Z’, M_{Z}’)$
enlargement $((T, M_{T}),$ $(z, M_{z^{),z}}i,)$ covering $T$ Zariski topology
induce
enlargement $T:=((T, M_{T}),$ $(z, M_{z^{),z}}i,)$ $K\otimes_{V}\Gamma(\tau, \mathcal{O}_{\tau})$
$(X/V)_{\mathrm{c}\circ}^{10}\mathrm{g}\mathrm{n}\mathrm{v}$
$K\otimes \mathcal{O}_{X/V}$ $\log$
convergent site $(\mathrm{X}/\mathrm{V})_{\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{v}}^{10}\mathrm{g}$ $E$ cohomology $H^{*}((X/V)_{\mathrm{C}\mathrm{O}}^{\log}\mathrm{n}\mathrm{v}, E)$
$\log$ convergent cohomology
$\log$ convergent site $(X/V)_{\mathrm{c}\mathrm{o}^{\mathrm{g}}}^{10}\mathrm{n}\mathrm{V}\text{ }$ isocrystal
Definition 3.2. $(X/V)_{\mathrm{C}\mathrm{O}}^{10}\mathrm{g}\mathrm{n}\mathrm{v}$ $K\otimes \mathcal{O}_{X/V}$-
$E$ isocrystal
1. $\mathrm{e}\mathrm{n}\mathrm{l}\mathrm{a}\mathrm{r}\mathrm{g}\mathrm{e}\mathrm{m}\mathrm{e}\mathrm{n}\mathrm{t}T:=((T, M_{\tau}),$ $(z, M_{z^{),z}}i,)$ $E$ induce
$T$ Zariski $E_{T}$ $T$ $F$ $E_{\tau}=K\otimes VF\sim$
2. enlargement $f$ : $T’arrow T$ T’ $f^{*}E_{T}arrow E_{T’}$
induce




Definition 3.3. ${\rm Log}$ convergent site $(X/V)_{\mathrm{C}\mathrm{o}\mathrm{n}}^{\log}\mathrm{v}$ isocrys-
tal $E$ nilpotent $E$ $(X/V)_{\mathrm{C}\mathrm{O}}^{10}\mathrm{g}\mathrm{n}\mathrm{v}$ K\otimes Ox/v-
$K\otimes \mathcal{O}_{X/V}$




$x\in X_{\mathrm{t}\mathrm{r}\mathrm{i}}\mathrm{v}(k)$ $H^{0}((X/V)_{\mathrm{C}\mathrm{o}\mathrm{n}}^{10}\mathrm{g}Kv’\otimes \mathcal{O}_{X/V})=K$
\mbox{\boldmath $\omega$} $i$ : $(x, i^{*}M)\mapsto(X, M)$
functor
NI $((X/V)_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{V}}^{\log})arrow NI(x/V)_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{V}}^{\log})\simeq Vec_{K}$
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NI$((X/V)_{\mathrm{c}\mathrm{o}}^{\log}\mathrm{n}\mathrm{v})$ $\omega$ fiber functor
(X, $M$) $(\mathrm{S}\mathrm{p}\mathrm{f} V, N)$ $x$ \mbox{\boldmath $\pi$}cl\mbox{\boldmath $\gamma$}s((X, $M$) $/$
$(\mathrm{S}\mathrm{p}\mathrm{f}V, N),$ $X)$ ( $\pi^{\mathrm{c}\mathrm{r}\mathrm{y}\mathrm{s}}((\mathrm{x}/\mathrm{V})^{\log},$ $x)$ ) (NI $((X/V)_{\mathrm{c}\circ}^{\log}\mathrm{n}\mathrm{V}),\omega$ ) Tan-
naka dual
$k,$ $V,$ $K$
X $k$ proper, smooth $D$ –X $X=\overline{X}-D$
$M$ $D$ $\log \mathrm{s}\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{c}\mathrm{t}\mathrm{u}\mathrm{r}\mathrm{e}\text{ }x\in X(k)$ $(\overline{X}, M)$
Spf $V$ $x$ \mbox{\boldmath $\pi$}lc\mbox{\boldmath $\gamma$}s((X, $M)/\mathrm{S}\mathrm{p}\mathrm{f}V_{X},$ )
$X$
:





$a\in \mathbb{N},$ $a>0$ $F^{a}$-isocrystal
(X, $M$) $\frac{f}{\prime}(\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}k, \iota N)*\mapsto\iota$ (Spf $V,$ $N$)
$F_{X},$ $F_{k}$ (X, $M$), $(\mathrm{S}_{\mathrm{P}^{\mathrm{e}\mathrm{C}}}k, \iota^{*}N)$
Frobenius : $F_{k}^{a}$
formal $\log$ scheme \mbox{\boldmath $\sigma$} : $(\mathrm{S}\mathrm{p}\mathrm{f}V, N)arrow(\mathrm{S}\mathrm{p}\mathrm{f}V, N)$ \mbox{\boldmath $\sigma$} $-$
$(x,M)F_{X\downarrow}a \frac{f\backslash }{r}(\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k, b^{*}N)F_{k}a1arrow^{\iota}(\mathrm{S}_{\mathrm{P}}\mathrm{f}\sigma\downarrow V, N)$





Definition 3.5. $F^{a}$-isocrystal $(E, \Phi)$
$E$ $(X/V)_{\mathrm{C}\circ}^{\log}\mathrm{n}v$ isocrystal $\Phi$ $F^{a,*}Earrow^{\sim}E$
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4. RIGID GEOMETRY
tubular neighborhood rigid cohomology
( [Bel], [Be2], [Be3] ) $k$
p $>0$ $V$ $k$ $K$ $V$
$\Gamma:=\{(1/p)^{a}|a\in \mathbb{Q}\}\subset \mathbb{R}_{>0}$ rigid
$P$ Spf $V$ $p \frac{-}{}\mathrm{a}\mathrm{d}\mathrm{i}\mathrm{c}$ admissible formal scheme $P_{\mathrm{r}\mathrm{i}\mathrm{g}}$ Raynaud-
fiber reduction map $\mathrm{R}\mathrm{e}\mathrm{d}_{P}$ : $P_{\mathrm{r}\mathrm{i}\mathrm{g}}arrow P$ $X$ $P$
closed subscheme $X$ $P$ ( 1 )tubular $\mathrm{n}\mathrm{e}\mathrm{i}\mathrm{g}\mathrm{h}\mathrm{b}\mathrm{o}\mathrm{r}\mathrm{h}_{0}\mathrm{o}\mathrm{d}$ ] $X[_{P}$
$]X[_{P}:=\mathrm{R}\mathrm{e}\mathrm{d}-P1(\mathrm{x})\subseteq \mathrm{p}\mathrm{r}\mathrm{i}\mathrm{g}^{\text{ } ^{ }}$ $P$ affine $X$ $\Gamma(P, O_{P})$ ideal
$f1,$ $f_{2},$ $\cdots$ , fn ] $X[_{P}$ :
$]X[_{P}=\{x\in P_{\mathrm{r}\mathrm{i}\mathrm{g}}||f_{i}(x)|<1(1\leq i\leq n)\}$ .
$P$ affine $fi,$ $\cdots,$ $f_{n}$ $0<\lambda<1,$ $\lambda\in\Gamma$ $\lambda$
$X$ $P$ \mbox{\boldmath $\lambda$} closed tubular neighborhood $[X]_{P,\lambda}$
$[X]_{p\lambda},:=\{x\in P_{\mathrm{r}\mathrm{i}\mathrm{g}}||f_{i}(X)|\leq\lambda(1\leq i\leq n)\}$
\mbox{\boldmath $\lambda$} 1 fi
\mbox{\boldmath $\lambda$} 1 [X]P,\mbox{\boldmath $\lambda$} $P$ affine (
)
$Y$ $\mathrm{S}_{\mathrm{P}^{\mathrm{e}\mathrm{C}}}k$ $X\subset Y$ open subscheme
$Z=Y-X$ Spf $V$ $P$-adic admissible formal scheme $P$ closed
immersion $\mathrm{Y}\mapsto P$ $P$ $X$ Spf $V$ smooth
1 \mbox{\boldmath $\lambda$}\in F, $\lambda<1$ $U_{\lambda}$ $:=$ ] $Y[_{P^{-}}[Z]P,\lambda$




$p_{ij}:]Y[_{P^{3}}arrow]P[_{P^{2}}$ $(1 \leq i<j\leq 3)$
functors
$p_{i}^{*}:$ $(j^{\dagger}o_{][_{P}}Y- \mathrm{m}\mathrm{o}\mathrm{d}\mathrm{u}\mathrm{l}\mathrm{e}\mathrm{S})arrow$ ($j^{\uparrow}\mathcal{O}_{][_{P^{2}}}Y$ -modules),
$p_{ij}^{*}$ : $(j^{\uparrow \mathcal{O}-}]Y[_{P^{2}}\mathrm{m}\mathrm{o}\mathrm{d}\mathrm{u}\mathrm{l}\mathrm{e}\mathrm{S})arrow$ ($j^{\dagger}\mathcal{O}_{][_{P^{3}}}Y$ -modules)
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(X, $Y$ ) $V$ $P$
overconvergent isocrystal
Definition 4.1. $(X, \mathrm{Y})$ $V$ $P$ over-
convergent isocrystal $(E, \epsilon)$ $E$ locally free $j^{\uparrow \mathcal{O}_{1}\mathrm{d}\mathrm{u}}Y[P^{-}1\mathrm{m}\mathrm{o}\mathrm{e}$
\epsilon $p_{2}^{*}Earrow p^{*}1E\sim$ cocycle $p_{13}^{*}(\epsilon)=p_{12}^{*}(\epsilon)\circ p_{23}*(\epsilon)$
$\mathcal{O}:=(i^{\uparrow \mathcal{O}\mathrm{i}\mathrm{d}}Y,)$ $(X, Y)$ $V$ $P$ overconvergent isocrystal
$X,$ $Y,$ $P$ $E:=(E, \epsilon)$ $(X, Y)$ $V$ $P$
overconvergent isocrystal $(E, \epsilon)$ associate $\text{ }$ ] $Y[P$
de Rham complex
$0arrow Earrow E\otimes\Omega_{]}^{1}Y[Parrow E\otimes\Omega_{]}^{2}Y[Parrow\cdots$
( ) $DR(E, \epsilon)$ ( $DR(E)$ )
$E:=(E, \epsilon)$ pair $X\subset Y$ rigid cohomology
$H_{\mathrm{r}\mathrm{i}\mathrm{g}}^{*}(x\subset Y, E)$
$H_{\mathrm{r}\mathrm{i}\mathrm{g}}^{*}(X\subset Y, E):=H^{*}(]Y[p, DR(E))$
closed immersion $Y\mapsto P$
unique
$Y\mapsto P$ local $(X, Y)$ $V$ $P$ overconvergent
isocrystal category up to canonical equivalence $P$
(Berthelot) $(X, Y)$ $V$ overconvergent isocrystal
overconvergent isocrystal
$\mathcal{O}$ (X, $Y$ ) $V$ overconvergent isocrystal $\mathcal{O}$
(X, $Y$ ) $V$ overconvergent isocrystal $E$
rigid cohomology $H_{\mathrm{r}\mathrm{i}\mathrm{g}}^{*}(X\subset Y, E)$ \v{C}ech covering
( ) (local ) $P$
(Berthelot) Kiehl Theorem $\mathrm{B}$
$\mathrm{S}_{\mathrm{P}^{\mathrm{e}\mathrm{C}}}k$ $X$ $V$ overconvergent isocrystal
rigid cohomology $X\mapsto\overline{X}$ $X$ compact
(X, $\overline{X}$) $V$ overconvergent isocrystal category
up to canonical equivalence compact –X
(Berthelot) $X$ $V$ overconvergent isocrystal
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$O$ $X$ $V$ overconvergent isocrystal $E$ $X$
$V$ overconvergent isocrystal rigid cohomology $H_{\mathrm{r}\mathrm{i}\mathrm{g}}^{*}(x, E)$
$H_{\mathrm{r}\mathrm{i}\mathrm{g}}^{*}(x, E):=H_{\mathrm{r}\mathrm{i}}^{*}(\mathrm{g}x\subset\overline{X}, E)$ –X
(Berthelot)
overconvergent isocrystal nilpotent
$\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k$ $X$ $V$ overconvergent
isocrystal $O(X/V)$
Definition 4.2. $E\in O(X/V)$ nilpotent $E$
$\mathcal{O}$
$X$ $V$ nilpotent overconvergent isocrystal NO$(X/V)$
5. LOG RIGID GEOMETRY (I)
$\log$ scheme $\log$ rigid geometry $\log$ scheme
analytic cohomology Poincar\’e lemma $P$ $(\log$
convergent Poincar\’e lemma)
(X, $M$) $\underline{f_{\mathrm{c}}},$ $(\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}k, \iota N)*\mapsto\iota$ (Spf $V,$ $N$ )
$M,$ $N$ $X$ , Spf $V$ fine $\log$ struc-
$\mathrm{t}\mathrm{u}\mathrm{r}\mathrm{e}_{\text{ }}f$ fine $\log$ scheme underlying scheme
L exact closed immersion
$\log$ scheme tubular neighborhood $(P, L)$
$(\mathrm{S}\mathrm{p}\mathrm{f}V, N)$ P–adic admissible formal Pne $\log$ scheme $i:(X, M)\mapsto(P, L)$
$(\mathrm{S}\mathrm{p}\mathrm{f}V, N)$ closed immersion $(P, L)$ local $i$
:
(X, $M$) $-^{i’}(P’, L’)-^{a}(P, L)$ ,
i’ exact closed immersion $a$ $\log$ etale
unique ( ) :
Proposition 5.1. $X$ P’ tubular neighborhood ] $X[_{P}$, (up to canonical
isomorphism )
:
Definition 5.2. (X, $M$) $\mapsto(P, L)$ (X, $M$) $(P, L)$
tubular neighborhood ] $X[_{P^{\mathrm{g}}}^{10}\text{ }]x[^{1}P^{\mathrm{g}}=:]X\mathrm{o}[P$ ’( )
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$(P, L)$ :
(X, $M$) $arrow^{i}$ $(P, L)$
. $f\downarrow$ $\mathit{9}\mathrm{I}$ (5.1)
$(\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k, \iota N*)arrow^{\iota}(\mathrm{S}\mathrm{p}\mathrm{f}V, N)$
$i$ closed immersion $g$ $\log$ smooth integral
$(P^{n}, L^{n})$ $(P, L)$ $(\mathrm{S}\mathrm{p}\mathrm{f}V, N)$ $n$-fold fiber product
$=\mathrm{D}$ ( )
Proposition 5.3. ${\rm Log}$ convergent site $(X/V)_{\mathrm{C}\mathrm{O}}^{1\mathrm{g}\llcorner}\mathrm{o}\mathrm{n}\mathrm{v}-\text{ }$ isocrystal $\sigma$) $\text{ _{}I(}(X/V)_{\mathrm{C}\circ}^{\log}\mathrm{n}\mathrm{v})$
$(E’, \epsilon)$ :E’ coherent $\mathcal{O}_{]X[_{P}^{\mathrm{l}}}\circ \mathrm{g}$ -module \epsilon $p_{2}^{*}Earrow\sim$
$p_{1}^{*}E$ ( $p_{i}$ Projections $]X[_{P^{2}}^{1\mathrm{g}}0arrow]X[_{P^{\mathrm{g}}}^{10}$ ) ]X $[_{P^{\mathrm{g}}}^{10_{3}}$ cocycle
Proposition (over)convergent isocrystal
$I((X/V)_{\mathrm{C}}^{1\mathrm{g}}0_{\mathrm{o}\mathrm{n}\mathrm{V}})$ object $E\text{ }$ ] $x[^{\mathrm{l}}P^{\mathrm{g}}\mathrm{o}\text{ }$ $\log$ de Rham complex
$0arrow E’arrow E’\otimes\omega_{]X[_{P}^{\mathrm{l}\circ \mathrm{g}}}1arrow\omega_{\mathrm{J}^{X}}^{2}\mathrm{g}[_{P}^{10}arrow\cdots$




$K\otimes v\omega_{()}P,L/(\mathrm{s}_{\mathrm{P}}\mathrm{f}V,N)$ $(\text{ _{}\omega}(^{pL},)/(\mathrm{S}\mathrm{p}\mathrm{f}V,N)$
$(P, L)$ $(\mathrm{S}\mathrm{p}\mathrm{f}V, N)$ formal $\log$ differential module)
$]X[_{P^{\mathrm{g}_{\text{ }}}^{}\mathrm{l}\mathrm{o}}\text{ ^{ }}$ complex $DR(E)$
$(X, M)$ $(\mathrm{S}\mathrm{p}\mathrm{f}V, N)$ $E$ analytic cohomology
:
Definition 5.4. (X, $M$) (Spf $V,$ $N$) $E$
analytic cohomology $H_{\mathrm{a}\mathrm{n}}^{*}((X, M)/(\mathrm{S}\mathrm{p}\mathrm{f}V, N),$ $E)$ ( $H_{\mathrm{a}\mathrm{n}}^{*}((X/V)^{\log}, E)$
)
$H_{\mathrm{a}\mathrm{n}}^{*}((X, M)/(\mathrm{S}\mathrm{p}\mathrm{f}V, N),$ $E):=H^{*}(]X[^{\mathrm{l}\mathrm{o}}P^{\mathrm{g}}’ DR(E))$
(5.1) $\mathrm{P}\mathrm{t}$ $(P, L)$ unique
local (5.1) fit $(P, L)$ \v{C}ech
covering $(X, M)$ $(\mathrm{S}\mathrm{p}\mathrm{f}V, N)$ $E$ analytic cohomology
– (X, $M$) (local ) $(P, L)$
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$\log$ convergent Poincar\’e lemma :
(X, $M$) $arrow^{i}$ $(P, L)$
$f\downarrow$ $\mathit{9}\mathrm{I}$ (5.2)
$(\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k, \iota N*)arrow^{\iota}(\mathrm{S}\mathrm{p}\mathrm{f}V, N)$
(X, $M$) $\frac{f}{r}(\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k, bN*)arrow^{\iota}$ (Spf $V,$ $N$ ) $i$
closed immersion $g$ $\log$ smooth integral $P$
affine chart $(X/V)_{\mathrm{c}\mathrm{o}}^{\log}\mathrm{n}v$ $E$ $X$
Zariski $u_{*}E$ $u_{*}E(U):=H^{0}((U/V)_{\mathrm{C}}^{\log}\circ \mathrm{n}v’ E)$ $Ru_{*}$ $u_{*}$ right
derived functor $\log$ convergent Poincar\’e lemma
( Poincar\’e lemma$(\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}2.2)$ $P$ )
Theorem 5.5 ($\log$ convergent Poincar\’e lemma). $E$ $(X/V)_{\mathrm{C}\mathrm{O}}^{10}\mathrm{g}\mathrm{n}\mathrm{v}$
locally free isocrystal canonical quasi-isomorphism
:
$Ru_{*}E=\sim \mathrm{R}\mathrm{e}\mathrm{d}_{*}(DR(E))$ .
Red Reduction map ]X $[_{P}^{\log}-X$ $DR(E)^{\text{ }]X[_{P}^{\log}}$ $E$
$\log$ de Rham complex
cohomology :
$H^{*}((X/V)_{\mathrm{C}}^{1\mathrm{g}}0_{\mathrm{o}\mathrm{n}\mathrm{V}}, E)=H_{\mathrm{a}\mathrm{n}}^{*}\sim((X/V)^{\log}, E)$ .
$\log$ convergent Poincar\’e lemma $\log$ convergent site $(X/V)_{\mathrm{C}\mathrm{o}\mathrm{n}}^{\log}v$
W (locally free isocrystal) $E$ cohomology analytic cohomology
de Rham complex cohomology
${\rm Log}$ convergent Poincar\’e lemma Ogus [O2]
$\log$ [Sh2]
6. LOG RIGID GEOMETRY (II)
$\log$ scheme analytic cohomology 4
rigid cohomology
: $k$ p $>0$ $V$
$K$ $V$
(X, $M$) $\frac{f_{\mathrm{c}}}{\prime}\mathrm{s}_{\mathrm{P}^{\mathrm{e}\mathrm{C}}}k\mapsto \mathrm{s}_{\mathrm{P}^{\mathrm{f}V}}\iota$,
(X, $M$) $\mathrm{f}\mathrm{s}\log$ scheme $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}k$ , Spf $V$ trivial $\log$ structure




open immersion $U\mapsto(X, M)$ $j$
$E$ (X, $M$) $V$ $\log$ convergent site $((X, M)/V)_{\mathrm{c}\mathrm{o}\mathrm{n}}\mathrm{V}\text{ }$ isocrystal
$j$ pull-back $j^{*}$ $E$ $(U/V)_{\mathrm{c}\mathrm{o}\mathrm{n}}\mathrm{V}\text{ }$ isocrystal $j^{*}E$
( )
Lemma 6.1. $((X, M)/V)_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{v}}\text{ }$ locally free isocrystal
$I^{1\mathrm{f}}(((X, M)/V)_{\mathbb{C}\circ \mathrm{n}}\mathrm{v})_{\text{ }}U$ $V$ overconvergent isocrystal $O(U/V)$
$i^{\dagger}$ : $I^{1\mathrm{f}}(((X, M)/V)_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{v}})arrow O(U/V)$
:
$I^{1\mathrm{f}}(((x, M)/V)\mathrm{c}\text{ }\mathrm{n}\mathrm{V})j^{\dagger}’\underline{\backslash }$ $o(U/V)$
$j^{*1}$ $r\downarrow$
$I((U/V)_{\mathrm{c}\mathrm{o}\mathrm{n}}\mathrm{V})$ $–I((U/V)_{\mathrm{c}\circ \mathrm{n}\mathrm{v}})$ .
$r$ $U$ $V$ overconvergent isocrystal $(U/V)_{\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{v}}$ isocrystal
$((X, M)/V)_{\mathrm{C}\mathrm{O}}\mathrm{n}\mathrm{v}$ locally free isocrystal $E$ $U$
$U$ $V$ overconvergent isocrystal $j^{\mathrm{t}}E$
analytic cohomology rigid cohomology
( Theorem 23 $P$ )
Theorem 6.2. $(X, M) \frac{f_{\mathrm{c}}}{},$ $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}k\mapsto\iota$ Spf $V_{\text{ }}j:U\mapsto X$
$E\in I((X/V)_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{V}}^{\log})$ :
1. $E=K\otimes \mathcal{O}_{X/}.V$ .
2. $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k$ Frobenius Spf $V$ \mbox{\boldmath $\sigma$} $a>0$
$E$ \Phi : $F^{a,*}Earrow E(\text{ }Fa*$ Definition
35 ) $F^{a}$-isocrystal $(E, \Phi)$ (
$E$ locally free )
:
$H_{\mathrm{a}\mathrm{n}}^{*}((x, M)/\mathrm{S}\mathrm{p}\mathrm{f}V,$ $E)=H*(\sim \mathrm{r}\mathrm{i}\mathrm{g}U,j^{\dagger}E)$ .
[KKMS] $\text{ }$ [Kk2] :
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Theorem 6.3 ( $\mathrm{K}\mathrm{e}\mathrm{m}\mathrm{p}\mathrm{f}-\mathrm{K}\mathrm{n}\mathrm{u}\mathrm{d}\mathrm{S}\mathrm{e}\mathrm{n}-\mathrm{M}\mathrm{u}\mathrm{m}\mathrm{f}_{\mathrm{o}\mathrm{r}\mathrm{d}}$ -aint-Donat, Kato).
fs $\log$ scheme (X’, $M’$ ) $arrow(X, M)$ fan
( ) :







4. X’ $k$ smooth $x$ \in X’ $r(x)\geq 0$
$M_{x}’/\mathcal{O}_{x,x}^{\cross}=\mathrm{N}r(\sim)x$
. $(X, M)$ Theorem 62 Theorem 63 $(X’, M’)$
$H_{\mathrm{a}\mathrm{n}}^{*}((X, M)/\mathrm{S}\mathrm{p}\mathrm{f}V,$ $E)=\sim H_{\mathrm{a}\mathrm{n}}^{*}((x’, M^{;})/\mathrm{S}\mathrm{p}\mathrm{f}V_{\mathit{9}^{*}},E)$
(X, $M$) (X’, $M’$ ) (X, $M$)
(X’, $M’$ ) 4. $M$ $X$
$D$ associate $\text{ }$ spectral sequence local
$X$ Spf $V$ smooth $P$-adic admissible formal
scheme $P$ $D$ $P$ $Z$
Baldassarri Chiarellotto ([Ba-chl)
$U_{\lambda}:=P_{\mathrm{r}\mathrm{i}\mathrm{g}}-[D]_{P,\lambda}$ open immersion $U_{\lambda}arrow P_{\mathrm{r}\mathrm{i}\mathrm{g}}$ $j_{\lambda}$
$H^{*}(P_{\mathrm{r}\mathrm{i}\mathrm{g}}, DR(E))$ , $\underline{1\mathrm{i}_{0arrow 1}},$$\lambda H^{*}(P_{\mathrm{r}}\mathrm{i}\mathrm{g}’ j_{\lambda},*i_{\lambda}-1DR(E))$ ad-
missible covering $j_{\lambda}$ : $U_{\lambda}\mapsto P_{\mathrm{r}\mathrm{i}\mathrm{g}}$ $j_{\lambda}$ : $C_{A,\lambda}^{s}\mapsto D_{A}^{s}$
$A$ affinoid algebra
$D_{A}^{s}$ Sp $A$ $s$ 1 $C_{A,\lambda}^{S}\text{ }$ Ds \mbox{\boldmath $\lambda$}
Kiehl Theorem $\mathrm{B}$ de Rham
complex global section complex
$\Gamma(DR(E))arrow\Gamma(j_{\lambda}^{-1}DR(E))$
quasi-isomorphism \mbox{\boldmath $\lambda$}
$D_{A}^{s}$ $\log$ singularity ([Ba-Ch, \S 5], [Ba-Ch2])
$E=K\otimes \mathcal{O}_{X/V}$ ( $E$




Theorem 62 Corollary Corollary 2.4 $p$
Corollary 6.4. $(X, M) \frac{f_{\mathrm{c}}}{},$ $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}k\mapsto\iota$ Spf $V_{\text{ }}j:U\mapsto X_{\text{ }}E$ Theorem 62
rigid cohomology $H_{\mathrm{r}\mathrm{i}\mathrm{g}}^{*}(U,i^{\uparrow}E)$ $K$-vector space
rigid cohomology
Outline of Proof. Theorem 62 Theorem 5.5 ($\log$ convergent Poincar\’e lemma)
$H^{*}((X, M)/\mathrm{S}\mathrm{p}\mathrm{f}V)_{\mathrm{C}\mathrm{o}\mathrm{n}}v’ E)$ $\log$ convergent site
$\log$ crystalline site ( $\mathrm{O}\mathrm{g}\mathrm{u}\mathrm{s}[\mathrm{O}2]$ $\log$
) $(X, M)$ $\mathrm{S}\mathrm{p}\mathrm{f}W(k)$ $\log$ crystalline cohomology
$X$ $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k$ proper crystalline
cohomology
Remark 6.5. 1. $E=K\otimes \mathcal{O}_{X}/V$ Berthelot $([\mathrm{B}\mathrm{e}2])$
2. $X$ 1 Corollary Crew $([\mathrm{C}\mathrm{r}])$
3. Corollary ( 2. ) $\lceil_{\mathrm{o}\mathrm{V}\mathrm{e}\mathrm{r}\mathrm{c}}\mathrm{o}\mathrm{n}\mathrm{V}\mathrm{e}\mathrm{r}\mathrm{g}\mathrm{e}\mathrm{n}\mathrm{t}F^{a}-\mathrm{i}\mathrm{S}\mathrm{O}\mathrm{C}\mathrm{r}\mathrm{y}\mathrm{s}\mathrm{t}\mathrm{a}1$
logarithmic $F^{a}$-isocrystal
- $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k$ smooth $U$ over-





34) Corollary 27, 28 $P$
Corollary 6.6. (X, $M$) $arrow \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k\mapsto \mathrm{S}\mathrm{p}\mathrm{f}V,$ $j$ : $U\mapsto X$
$j^{\dagger}$ : $I^{1\mathrm{f}}(((X, M)/V)_{\mathrm{c}\circ \mathrm{n}\mathrm{v}})arrow O(U/V)$ Lemma 6.1 functor
$j^{\uparrow}$
$j^{\uparrow}:$ NI$(((X, M)/V)_{\mathrm{c}\circ \mathrm{n}v})-\sim NO(U/V)$
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Corollary 6.7. (X, $M$) $arrow \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}k\mapsto \mathrm{S}\mathrm{p}\mathrm{f}V,i$ : $U\mapsto X$
$x\in U(k)$ \mbox{\boldmath $\pi$}cl\mbox{\boldmath $\gamma$}s((X, $M)/\mathrm{S}_{\mathrm{P}}\mathrm{f}V_{X},$ ) $U$ $x$
( $U$ $\log$ smooth compact (X, $M)$ )
Corollary 6.7 Corollary 66 Corollary 66
:
NI
$(((Xj” M\downarrow)/V)_{\mathrm{c}\mathrm{o}}\mathrm{n}\mathrm{v})j^{\dagger}’\underline{\backslash }$ $NO(U/V)r\downarrow$
NI $((U/V)_{\mathrm{c}\circ \mathrm{n}\mathrm{v}})$ $–NI((U/V)_{\mathrm{c}\mathrm{o}\mathrm{n}v})$ .
$(\log)$ convergent site 1 cohomology
$j^{*}:$ $H^{1}(((x, M)/V)_{\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{v}},$ $K\otimes \mathcal{O}x/V)arrow H^{1}((U/V)_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{V}}, K\otimes \mathcal{O}_{U/V})$
( )
$j^{*};^{H^{0}((()}.x,$$M/V)_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{v}},$ $K\otimes \mathcal{O}_{\mathrm{x}/V})arrow H^{0}((U/V)_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{V}}, K\otimes \mathcal{O}_{U/V})$
( $K$ ) $E\in NI(((X, M)/V)_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{V}})$
$j^{*}$ : $H^{0}(((x, M)/V)_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{v}},$ $E)arrow H^{0}((U/V)_{\mathrm{c}\mathrm{o}\mathrm{n}}\mathrm{V}’ E)$
$j^{*}$ fully faithful - Berthelot $r$ \iota faithful
$i^{\dagger}$ fully faithful ( $r$ fully faithful
)
essential surjectivity $E\in NO(U/V)$ rank $E\in$
$NO(U/V)$ NO$(U/V)$
$0arrow E’arrow Earrow \mathcal{O}arrow \mathrm{o}$ .
$E’\in NO(U/V)$ $F’\in NI(((X, M)/V)_{\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{V}})$
$E’=j\dagger_{F’}$ $H_{\mathrm{r}\mathrm{i}\mathrm{g}}^{1}(U, E’)$ $[E]$
Theorem 62 $\log$ convergent Poincar\’e lemma five lemma
$j\dagger$ : $H^{1}(((x, M)/V)_{\mathrm{c}\mathrm{o}\mathrm{n}}\mathrm{v}’ F’)arrow H_{\mathrm{r}\mathrm{i}\mathrm{g}}^{i}(U, E’)$
NI$(((X, M)/\mathrm{S}\mathrm{p}\mathrm{f}V)_{\mathrm{c}\mathrm{o}}\mathrm{n}\mathrm{v})$
$0arrow F’arrow Farrow K\otimes \mathcal{O}_{X/V}arrow 0$




$0\prec r(E’)\prec r(E)\prec K\otimes \mathcal{O}_{U/V^{arrow}}\mathrm{o}$ ,
$0arrow j^{*}F’arrow j^{*}Farrow K\otimes \mathcal{O}U/Varrow 0$ .
$r(E)=j^{*}F=r(\sim j\uparrow.F)$ $r$ fully-faithfulness $E=j^{\mathrm{t}}F\sim$
essential surjectivity
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